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1.0 
INTRODUCTION 


Extended lead times is an issue with acquiring the Ancra stud fittings used to attach AERO 
Design Ltd. quick release cargo baskets and steps to the mounting beams. AERO Design Ltd. 
now has the capability to manufacture these parts "in house". 


This report will document testing of the replacement fitting to demonstrate that the part 
fabricated by AERO Design Ltd. is an acceptable alternative to the Ancra part, when used on 
cargo baskets and steps. 


2.0 
REFERENCE TEXT 


AERO Design Ltd. Engineering Reports for Cargo Basket certification (multiple) 
AERO Design Ltd. Cargo Basket Assembly Drawings 
AERO Design Ltd. Step Assembly Drawings 


3.0 
BASIS OF CERTIFICATION 


This report demonstrates that the installation of the new stud fitting complies with the original 
basis of certification for each model of helicopter cargo basket or step as applicable. Refer to 
each STC for basis of certification. 


4.0 
APPLICABILITY OF AIRWORTHINESS DIRECTIVES 


This modification does not affect compliance with Airworthiness Directives applicable to the 
models to which the cargo baskets and steps may be installed. 
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5.0 
LOADS 


The critical condition for the stud is the Eurocopter AS350 extra large cargo basket. It has the 
greatest weight, and the AS350 has the highest dive speed of ai! the modeis of basket. 


5.1 
Load Factors 


FAR 27.561 (b)(3) 


FAR 27.625 


FAR 27.303 


FAR 27.337(8) 


''man ult 
'^man'^^sf 


'^man_neg_u •" ''man_neg"''sf 


Ultimate Upward Emergency Landing Load Factor: 


Uitimate Forward Emergency Landing Load Factor: 


Ultimate Sideward Emergency Landing Load Factor: 


'^e_up •" ^ 


r'e side •" 


Ultimate Downward Emergency Landing Load Factor: 
ne down := 4-0 


Fitting Factor (does not apply to articles being tested): nff:= 1.15 


Safety Factor: 


Limit Positive Maneuvering Load Factor: 


Ultimate Positive Maneuvering Load Factor: 


Limit Négative Maneuvering Load Factor: 


Ultimate Négative Maneuvering Load Factor: 


nsf:= 1.5 


r'man • 


r'man ult ~ 5.25 


'^man_neg-"' 


''man_neg_u = 
- 5 


CRITICAL ULTIMATE LOAD FACTORS: 


iitive Maneuvering Load Factor: 
n^an = 5.25 


ward Emergency Landing Load Factor: 
pg fwd= 4 


eward Emergency Landing Load Factor: 
ng side = 2 


vard Emergency Landing Load Factor: 
ne up = 1-5 


Note: 
The basket is mounted beiow and to one side of the cabin. Forward deflection or failure in the 
emergency landing condition does not endanger the occupants. Likewise, Sideward and Upward deflection 
or failure of the basket in the emergency landing condition do not endanger the occupants. 


Downward: 
Ultimate 


Forward: 
Ultimate 


Sideward: 
Ultimate 


Upward: 
Ultimate 
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5.2 
Inertia Load 


Qulck Release Cargo Basket - AS350 XL Long 


Wbasket;= 80-Ibf 
Weight of b 


Wbody := 55-lbf 


Wcargo:= 300 Ibf 


asket (including options, basic basket is less) 


Weight of basket body (without lid - as used in test). 


Weight of cargo (max) 


Pmanjim •" (^basket Wcargo)''^man_lim 


Pman ,i^ = l330lbf 
Limit maneuvering load due to cargo and basket 


Pman_ult •" Pmanjim'f'sf 


Pmanult= 19951bf 
Ultimate maneuvering load due to cargo and basket 


5.3 
Drag Load 


p := 0.002378 
slug 


Vne := 155-knots 


V 
*ne 


0.9 


Vj = 172knots 


Ibasket ■ " 96.5 in 


^basket 
25.5in 


'^basket 
19.75 in 


Af := 443- in^ 


Ibaskef ^basket 


Ap = 246 lin^ 


Density of air at Sea Level. 


Never-Exceed-Speed of AS350B3. 
(Réf. AS350 TCDS) 
(Highest of AS350/AS355 Sériés) 


Design Dive Speed of AS350B3 


Length of basket. 


Width of basket. 


Height of basket. 


Frontal Area of basket. 


Planar Area of basket. 
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Ibasket = 3.8 


^basket 


Cdo:=1.1 


p := 0.002378 
slug 


ft 


Vne:= 155-knots 


0.9 


Vj = 172knots 


Fineness ratio of basket 


Drag Coefficient of Basket, (overestimated) 
(Réf. Hoerner, Fluid Dynamic Drag, Figure 22). 


Density of air at Sea Level. 


Never-Exceed-Speed of AS350B3. 
(Réf. AS350 TCDS.) 
(Highest of AS350/AS355 Sériés.) 


Design Dive Speed of AS350B3 


Jim •" 2 
"'^f^Do 


Pdrag_lim ~ 3401bf 
Limit Drag load on basket. 


Pdrag_ult 
Pdrag,_lim'fsf 


Pdrag_ult = 5101bf 
Ultimate Drag load on basket. 


5.4 
Stud Loads 


C 


Tjr 


16.88 
(11.00 TYP) 


The arrangement of the lugs and slots has the top lug carrying the vertical component of the 
load. The drag load is carried by the attachments at one end of the basket. Therefore the 
critical lug has the combined vertical and drag loads in shear, and the reaction load in tension. 
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^ 
Pman_ult f ^ 
Pbasket •" 
^ 


Pbasket= 1147.11bf 
Ultimate ioad due to basket and cargo 


Ptop •" 
(Pbaskef ^ ^ 


11-in 


R,op= 1668.51bf 
Ultimate tension reaction on top fitting 


Pv •" Pbasket 


Rv= 1147.11bf 
Ultimate vertical shear reaction 


Rd:= 
Pdrag;_ult 


Rd = 2551bf 


1 
2 
2 
Pshear-~'^Pv + 


R,hear= 1175.11bf 


Ultimate drag shear reaction 


Ultimate shear reaction on top fitting 


6.0 
STRUCTURAL COMPLIANCE 


6.1 
Analysis 


Shear 


R3hear= IHS.llbf 


Ashear:= 0-11045 in^ 


Ultimate shear reaction on top fitting 


Shear area through shank 


fs:= 
Pshe 


^shear 
4 = lO.ôksi 
Ultimate shear stress 


Yield and ultimate shear strengths are not provided in QQ-S-763F. 
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:= 0.082397in^ 


Tension 


R<op= 1668.5ibf 


''^tension 


^ 
^op 
' A 
'^tension 


f, = 20.3ksi 


Ultimate tension reaction on top fitting 


Tension area through thread 


Ultimate tensile stress 


Ft_y := 30-ksi 
Yield tensile strength (minimum) 
(Ref: QQ-A-763F, Class 316, Cond. A) 


The ultimate applied loads do net approach the yield strength of the material. This analysis 
does net consider a stress concentration at the changes in section. To ensure adéquate 
strength the part was tested. 


6.2 
Test 


6.2.1 Tension 


The stud was seated with the head in a steel bar, and threaded into a rod attached to an eye 


fitting, and pulled with a chain come-along attached to a load cell. 


Figure 6.2.1 - 
Tension test setup 
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« Lmk 
UnQ 
I 
lUJU 
ma 


10,000/bs/5000 kg 


Figure 6.2.1 - 
Tension Load 
The test was limited by capacity of the chain-along, which is rated at 1.5 tons. A tension load of 
4050 Ibs was applied for more than 3 seconds. The load was removed and the stud inspected 
for damage. There was no damage or permanent déformation found. 


Since there was no déformation found with tension well in excess of the tension load applied by 
the basket, the part was not tested in shear. 


7.0 
IMPLEMENTATION 


To save time and cost of revising ail STCs, this change is implemented by issuing an 
Engineering Order, EO967.90, which spécifiés the replacement parts. 
When the approval for each spécifie model of cargo basket is revised, this change is to be 
incorporated on the drawings at that time. 
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1.0 
INTRODUCTION 


This Engineering Order is provided to allow for the use of stainiess steel fittings made by AERO 
Design Ltd. in place of the Ancra 40088-14 fittings specified for AERO Design Ltd. quick release 
cargo baskets and steps for various models of helicopter. 


2.0 
REFERENCE TEXT 


AERO Design Ltd. Drawings: 


Robinson R44: 90610 


Eurocopter AS350/AS355:78410, 77610, 76410, 82716 


Bell 206B: 80210, 80310, 81110 


Bell 206L/407: 76610, 69810, 80010 


Bell 205A-1/212: 75110 


3.0 
IMPLEMENTATION 


Stud fitting part number 96710-01 may be used as an alternate to Ancra part number 40088-14, 
when used on AERO Design Ltd. cargo baskets and steps. Apply copper-based anti-seize 
compound, Loctite C5-A or équivalent, to threads of stud fitting prior to installation. Torque stud 


fitting to 160-190 in-Ibs. 


This engineering order applies to ail AERO Design Ltd. quick release cargo basket and step 
configurations including, but not limited to, those listed in section 2.0. 


Fitting part number 96710-01 shall not be used to replace Ancra part number 40088-14 in any 
other application. 
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DISTRIBUTION STATEMENT A. Approved for public release, distribution is unlimited. 
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